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$Top_{*}$ o , $Y^{X}$ $Map_{0}(X, Y)$
o
3
$X,$ $Y\in Top_{*}$ ,
$Map_{0}(X, Y)arrow Map_{0}(FX, FY)$ , $f\mapsto Ff$
$F:Top_{*}arrow Top_{*}$ o
1. $F:Top_{*}arrow Top_{*}$ . o
(1) $W\wedge Xarrow Y$
$W\wedge FXarrow FY$, $FW\wedge Xarrow FY$
o
(2) $F$ ,
$f\simeq g:Warrow X$ $Ff\simeq Fg:FWarrow FX$
Q
. $S^{1}\wedge Xarrow\Sigma X$
$\Sigma FS^{n}=S^{1}\wedge FS^{n}arrow F(\Sigma S^{n})=FS^{n+1}$
, $\{FS^{n}|n\in Z\}$ ( )
2. (X, $A$) .




$X$ , $n$ ,
$h_{n}(X, F)=\{\begin{array}{ll}\pi_{n}FX, n\geqq 0\pi_{0}F(\Sigma^{-n}X), n<0\end{array}$
3. $X\mapsto\{h_{n}(X, F)|n\in Z\}$ o
, . ,
$h_{n}(A, F)arrow h_{n}(X, F)arrow h_{n}(X\cup CA, F)$
, Puppe
$h_{n}(X, F)\cong h_{n+1}(\Sigma X, F)$ Q
4. $F$ , $\{FS^{n}|n\in Z\}$ $\Omega$ ,
$X\mapsto\{h_{n}(X, F)|n\in Z\}$ o
4
$M$ ,
$M^{n}arrow M$ , $(a_{1}, \ldots, a_{n})\mapsto\sum_{j=1}^{n}a_{j}(n\geq 0)$
. $M$ . , $(a_{1}, \ldots, a_{n})\in M^{n}$
$\{1, \ldots, n\}$ $J=\{j_{1}, \ldots,j_{s}\}$ , $(a_{j_{1}}, \ldots, a_{j_{*}})\in M_{s}$
. $(a_{j_{1}}, \ldots, a_{j_{s}})$ $M_{s}arrow M$ $\sum_{j\in J}a_{j}$ o
. $\sum_{j\in J}a_{j}=\sum_{\alpha=l}^{s}$ aj Q
1. $M_{0}arrow M$ $\{O\}\subset M$ o
2. $M_{1}arrow M$ o
3. $(a_{1}, \ldots, a_{n})\in M^{n}$ 9 $\{1, \ldots, n\}$ 1 $\coprod\cdots\coprod J_{r}=\{1, \ldots, n\}$
, $k$ $\sum_{J\in J_{k}}a_{j}$ ,
$(a_{1}, \ldots, a_{n})\in M_{n}\Leftrightarrow(\sum_{J\in J_{1}}a_{j},$ $\ldots,$
$\sum_{j\in J_{r}}a_{j})\in M_{r}$





(a) $X_{\text{ }}$ , $X_{n}=X\vee\cdots\vee X$ , $X_{n}arrow X$
o
(b) $M_{0}$ ,
$M_{n}=\{(a_{1}, \ldots, a_{n})\in M^{n}|a_{1}+\cdots+a_{n}\in M\}$
, $M_{n}arrow M$ : $(a_{1}, \ldots, a_{n})\mapsto a_{1}+\cdots+a_{n\text{ }}$
(c) $\mathbb{R}^{\infty}$ $Gr(\mathbb{R}^{\infty})$ , ,
$Gr(\mathbb{R}^{\infty})_{n}=$ { $(V_{1},$ $\ldots,$ $V_{n})|V_{i}\perp V_{j}$ if $i\neq j$ } $\subset Gr(\mathbb{R}^{\infty})^{n}$
, $Gr(\mathbb{R}^{\infty})_{n}arrow Gr(\mathbb{R}^{\infty})$ : (V, . . . , $V_{n}$ ) $\mapsto V_{1}\oplus\cdots\oplus V_{n\text{ }}$
(d) $X$ $M$ ,
$(X\wedge M)_{n}-=\{(x\wedge a_{1}, \ldots,x\wedge a_{n})|x\in X, (a_{1}, \ldots, a_{n})\in M_{n}\}$
, $(X\wedge M)_{n}arrow X\wedge M$ $M_{n}arrow M$ o
$M$ . , $M$ (
, $\coprod_{p\geq 0}M^{p}$) ,
$(a_{1}, \ldots,a_{p})\sim(b_{1}, \ldots, b_{q})$
, $\theta:\{1, \ldots,p\}arrow\{1, \ldots, q\}$
$b_{j}= \sum_{i\in\theta^{-1}(j)}a_{i}$ $(1\leq j\leq q)$
$B(M)$ o
$V$ , $V_{+}\wedge M=V\cross M/V\cross 0$
6. $v_{1},$ $\cdots,$ $v_{n}$ $(v_{j}, a_{j})\in(V\cross M)^{n}$
$B(V_{+}\wedge M)$ $C(V, M)$ Q .
$C(V, M)=$ { $[v_{j},a_{j}]\in B(V_{+}\wedge M)|i\neq j$ $v_{\dot{j}}\neq v_{j}$ }
. $C(V, M)$ $V$ $S$ $\sigma:Sarrow M$ $(S, \sigma)$
, $(S, \sigma)$ $(S’, \sigma’)$
, o
$S\subset S’$ , $\sigma’|S=\sigma$ , $x\not\in S$ $\sigma’(x)=0$
38
, $V=\mathbb{R}^{\infty}$ \iota \searrow , $M$ $X$ ,
$C^{M}(\mathbb{R}^{\infty},X)=C(\mathbb{R}^{\infty},X\wedge M)$
, $X\vee Yarrow X$ $X\vee Yarrow Y$
$\rho:C^{M}(\mathbb{R}^{\infty},X\vee Y)arrow C^{M}(\mathbb{R}^{\infty},X)\cross C^{M}(\mathbb{R}^{\infty}, Y)$
, $C^{M}(\mathbb{R}^{\infty}, X)$ ,
$C^{M}(\mathbb{R}^{\infty},X)^{2}arrow\rho$ $o^{M}(\mathbb{R}^{\infty},X\vee X)arrow C^{M}(\mathbb{R}^{\infty},X)\nabla$
, , $\rho^{-1}$
$C^{M}(\mathbb{R}^{\infty}, X\vee X)arrow\rho C^{M}(\mathbb{R}^{\infty}, X)^{2}$ . $\nabla$
$X\vee Xarrow X$ Q
$E^{M}(X)=\Omega C^{M}(\mathbb{R}^{\infty}, \Sigma X)$ . $\Sigma X=S^{1}\wedge X$ ,
$C^{M}(\mathbb{R}^{\infty}, X)arrow E^{M}(X)$ ,
$S^{1}\wedge C^{M}(\mathbb{R}^{\infty},X)-l\wedge 1Map_{0}(X, \Sigma X)\wedge C^{M}(\mathbb{R}^{\infty},X)arrow eC^{M}(\mathbb{R}^{\infty}, \Sigma X))$.
, $l$ $v\in S^{1}$ , $x\mapsto v\wedge x$
, $\epsilon$ $f\wedge x\mapsto f_{*}(x)$ o
7([4, Proposition 4.5]). (1) $C^{M}(\mathbb{R}^{\infty}, X)arrow E^{M}(X)$
, ,
$H.(C^{M}(\mathbb{R}^{\infty},X))[\pi^{-1}]\cong H.(E^{M}(X))$
, $\pi=\pi_{0}C^{M}(\mathbb{R}^{\infty}, X)$ o
(2) $E^{M}$ : $Top_{*}arrow Top_{*}$ , $X\mapsto\{h_{n}(X, E^{M})\}$
5
5.1
$M$ $N$ , $C^{N}(\mathbb{R}^{\infty}, X)$ $SP^{\infty}X$




$M$ $Z$ $\{0,1\}$ $C^{M}(\mathbb{R}^{\infty}, X)$ $C(\mathbb{R}^{\infty}, X)$
, , $X$ $\Omega^{\infty}\Sigma^{\infty}X$ $([3])_{\text{ }}$
, $X\mapsto\pi.E^{M}(X)$ o (Barratt-Priddy-Quillen
)
$A$ ( ) .
, $M$ $\pm M=\{a-b|a, b\in M\}$ ,
$C^{M}(\mathbb{R}^{\infty}, X)$ Q












9. $M$ $0$ $Z$ , $M$ $0$
, $n\mapsto-n$ . $X$ ,
$C^{M}(\mathbb{R}^{\infty}, X)$ $\Omega^{\infty}\Sigma^{\infty}X$
10. $M=\{0,1\}$ , $C^{\pm M}(\mathbb{R}^{\infty}, X)=C^{\pm}(\mathbb{R}^{\infty}, X)$ , Mcduff [2]
“ the space of positive and negative particles” o Caruso [1]
. $X$ ( . $Xarrow X\cross X$
) . $C^{\pm}(\mathbb{R}^{\infty}, X)$ $\Omega^{\infty}\Sigma^{\infty}X$
, 8 $M$ $X$ Caruso
o
$\pi.E^{M}(X)$ $\pi.C^{\pm M}(\mathbb{R}^{\infty}, X)$ o
40
11. $Z$ $M$ , $\pi.E^{M}(X)$ $X$
Q
8 9 o
$M$ 9 , $C^{M}(\mathbb{R}^{\infty}, X)$ , , $\pi_{0}C^{M}(\mathbb{R}^{\infty}, X)$
, 8 , $C^{M}(\mathbb{R}^{\infty}, X)arrow C^{\pm M}(\mathbb{R}^{\infty}, X)$




, $k\leq l$ Q
$M$ $d$ $M$ $d$
, $M\subset(\pm)^{j}\{0, d\}=\{0, \pm d, \ldots, \pm jd\}$ $i\geq 1$ o
- , $d$ $M$ .
$d\in(\pm)^{k}M$ $k\geq 1$ ,




. $\gamma_{2}\gamma_{1},$ $\gamma_{3}\gamma_{2}$ $\pm\{0, d\}\subset\pm\{0, d\}^{l},$ $(\pm)^{k}M\subset(\pm)^{k+l-1}M$
, 8 , $\gamma_{1}$
,
$C^{\pm\{0,d\}}(\mathbb{R}^{\infty},X)arrow\sim C^{(\pm)^{k}M}(\mathbb{R}^{\infty},X)arrow\sim C^{M}(\mathbb{R}^{\infty},X)$ .
. $C^{\{0,d\}}(\mathbb{R}^{\infty}, X)$ $C(\mathbb{R}^{\infty}, X)$ ,
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